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has often been remarked, on account of its limited Power, Ay; 
syllogistic cannot fill its intended role as the formal framew eg 
theory of explanation developed in the Posterior Analytics, The for the 
matical sciences are a prime example of this; although I 
employs mathematical examples within the Posterior Analytics © oft 
matical proofs almost always require multiplaced predicates ae 
terns of inference that cannot be sanctioned by Aristotelian syllogic 
It is not often recognized, however, that, as it is usually inte mee 
syllogistic structure of Aristotle’s theory of explanation binds seed the 
explanation so radically that it excludes every nontautologous pro Hic 
tion from scientific explanation. ae) 
This is why. Aristotle argues that if scientific explanations are tob 
ultimate, as he takes them to be, they must be grounded in certaj me 
ications that do not themselves demand explanation. These are referred 
to as atomic, or unmediated, predications and are culled from the first 
principles of each of the sciences (1.2.72a5-8, 3.72b19-24, 15.79a34-36; 
2.19.99b20-22). Aristotle’s classification of the kinds of first principles 
(definitions, hypotheses, and axioms [cf. 1.2.72a14-24, 10.76a31-77a4}) 
is notoriously unclear and has given rise to considerable debate. Within 
the next chapter I present my view of the distinction between defini- 
tions and hypotheses, but at this point it is enough to note that the only 
kind of principle discussed by Aristotle that can furnish unmediated 
predications (in which some single term is predicated of x) will be ade- 
inition of x.4 Since demonstrations are first figure universal syllogisms, 
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sptual difficulties) that precede 2.8-10 lean 
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kind, which are Mesionstzable of that kind but not Present in the def; 
ition? These are Kao! ata insofar as they inhere in the : eating 
account of the subject (cf. Metaph. 5-18.1022a14~22)10 eee - ‘oi on 
insofar as they are not present in the definition of the subject fe we 
1.4.734-5 22.83b17-20; Metaph. 5. 30.1025a30-32).11 These bei Po, 
are demonstrated to inhere in the subjects studied by the cans 
1.7.75442-b2; cf. 1.10.76b12-15). One way out of the difficulty would be 
to argue that the Ka’ abté ovpBeBnkdta of K are those members ae 
that are neither the genus nor the differentia of K (the two predicates 
explicitly present in K’s definition). For example, on this understanding 
the genus of the genus of K would be a xa@’ odtd cvpBeByxdc predicate 
of K.2 But, although Aristotle presents a number of examples of 
demonstrable, x6’ abt& ovBeBnkdto predications, none are implicitly 
definitional. The text offers no support for taking those predicates that 
are cad’ abdt& ovpBeBnKdta of K to be members of S. 

Either Aristotle is seriously mistaken concerning the explanatory 
power of his theory of demonstration or this theory is more compli- 
cated and supple than the usual interpretation would have it. 


B. The Solutions of Ferejohn and McKirahan 


To the best of my knowledge, M. Ferejohn and R. McKirahan have been 
the only scholars to recognize these difficulties. They recognize that, if 
first principles either predicate a genus of a subject” or a differentia of 
a subject,44 the predications that Aristotle would take to be subject to 


9. For the sake of simplicity, I shall employ the phrase xa6" aed oupBeBnxds in 
regard to both attributes and predications. An attribute is x06’ ard cupBeBnxds in 
respect to some subject if and only if the predication of that attribute of that subject is xa® 
aitd oopBeBnKds. 

10. On this, cf. chap. 7 n. 9. eo . 

11. See W. Kullmann, “Die Funktion der mathematischen Beispiele in Aristotles Ana- 
lytica Posteriora,” in Aristotle on Science: Proceedings of the Eighth Symposium Aristotelicum, 
ed. E. Berti (Padua: Editrice Antenore, 1981), 266-67. : 

12. Tale Ko8! obté Ee aeactute such members of K is suggested oe 
Ferejohn, “Definition and the Two Stages of Aristotelian Demonstration, Review of 
Physics 36 (1982): 395. : 

13. ee ee that such a predication is that called xa! ocbt6 at 1.4.73435-38; he 
aalls ita type 1 per se predication. Ferejohn, Origins, 89-91 a ao ated 

14. Ferejohn (ibid., 96-108) argues that this kind of predication is t pecs 
at 1.4.73a38-b4; he calls this a type 2 per se predication. I am not convin = y aus 
account of the kinds of xa’ até predication discussed in 1.4, but here there 


‘0 arrive at a definitive interpretation of this difficult chapter. 


A Problem in Aristotle's Theory 

=) 

posterior Analytics 3-7 is a set of aporetic chapters, in w 
the conceptual problems that an adequate 


resents ee : 
4 monstration of a definition must meet. As is Aristotle 
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hich Aristotle 
account of a 


3 ; ’S usual prac- 
tice, the dialectical discussion of these problems brings to light bane 


ital make possible a polition uo the main problem at hand, In chapter 4 
[comment upon the main poms of this aporetic discussion. 

[begin chapter 5 by presenting and commenting upon several ver- 
sjons of the prevailing line of interpretation of Posterior Analytics 2.8-9, 
all of which have their source in the commentary of Philoponus, 
‘According to this line of interpretation, when Aristotle shows how 
there can be a demonstration of a definition, he is, in fact, presenting an 
account of how there can be a demonstrative explanation of that kind of 
definition that can function as a first principle of the sciences. As so 
understood, Aristotle shows how one aspect of that definition (the 
“material definition”) follows logically from another aspect of that def- 
inition (the “formal definition”). I show how this line of interpretation 
cannot form the basis of an adequate account of the text. 

There follows the heart of the book, a close commentary of Posterior 
Analytics 2.8-9, which builds on the results of the previous four chap- 
ters. Following Themistius and Ross, I argue that Aristotle there is con- 
cerned with the “demonstration of the definition” of only those entities 
that are not epistemically substantial, that is, those that are ka’ abtd 
ovpBeBnkdta. My thesis is that the demonstration of the definition of a 
kad’ ot ovpPeBnKds predicate is identical to the demonstration of the 
inherence of that predicate in some epistemic substance. Aristotle 
shows how such a demonstration must rest on a nominal definition of 
the ka6’ adtd cvpBeBnKdc predicate, that is, a definition that fixes the 
conceptual content or meaning of the term that denotes that predicate. 
Unlike the definitions employed by the sciences, such a definition will 
have its sanction in ordinary, unscientific usage. If one can phon that 
the Predicates that make up the meaning of the term as so defined are 
in fact exemplified as inherent in some epistemic substance, one has in 
fact scientifically demonstrated that the xa6’ abt ovpBeBnKos predi- 
cate, as conceived in a nonscientific manner, is in fact predicated of that 
epistemic substance. In so doing, one has also, in a sense, scientifically 
explained the nominal definition of that predicate, though this ial 
Stration is not a syllogism whose conclusion is that nominal oa ; 
a8 such. It is in this sense, and this sense only, that Aristotle believ 

ta demonstration of a definition is possible. 
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differentia of S, how is this possible? For example, given a definition of 

eMoon as a celestial body ofa certain kind, on what grounds will one 
ie scientifically justified in predicating of that essence of the Moon 
whatever it is that we take to be the essence of the attribute of being 
subject to a lunar eclipse? Such a premise would itself need to be 
demonstrated, and it is hard to see how such a demonstration could be 
forthcoming. Certainly, the essence of being subject to eclipse is not 
implicitly definitional of the Moon. 

Itshould be clear to the reader that we again face the problem of the 
possibility of the predication of xa’ abt ovpBeBnxdta predications, 
the elucidation of which was the central concern of chapter 1. Here we 
must again leave this as a yet unsolved problem. 


B. How Are Unmediated Existence Claims to Be Explained? 


One important possibility has not been considered in this discussion of 
the possible objects of scientific inquiry. Suppose that there is an ei ott 
(whether it exists) inquiry in regard to a subject S that is not to be con- 
sidered as inherent in another subject. For example, suppose that a sci- 
ence were to investigate the existence of a substantial kind, that is, 
whether lemurs exist. How will it be the case, as Aristotle at 2.2.90a5-11 
says it is, that the inquiry will be into whether there is a middle term 
expressing the cause of the existence of S? For any demonstration 
explaining the existence of S would have to take one of two forms: a 
demonstration having as its conclusion “S’ is S” (¢.g-, “Every S’ is a 
lemur”) where S’ is another subject in which S is shown to inhere, or 
one having as its conclusion “S exists” (e.g-, “Jemurs exist”). Neither is 
Possible. For ex hypothesi there is no substrate S’ in which S inheres. 
And, even if we leave aside the issue of the status of the predicate 

exists,” it is evident that any syllogism whose conclusion would be of 
BS form “S exists” would necessarily rest on a major premise “Sis P,” 
i which the existence of the major term S is already presupposed.”° 


of A ae the orthodox opinion that Aristotle is committed to the view that the truth 

which} ication presupposes the existence of its subject. On this, see chap: 3, ee is ms 

aut Largue that itis this view that is responsible for Aristotle's requirement Gee 
Ns of existence for all of the subjects of the sciences. 
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tiality actualized, is for the sake of the very form that is being actualized 
(Phys: 2.1.193b13-18). Aristotle clearly indicates that this is so for nat- 
ural substances, that is, those having within themselves as such a cer- 
tain principle of movement or change. The nature of a thing, its prin- 
ciple of movement or change in the thing as such, is first and foremost 
its form, which is the actuality for which it strives (Phys. 2.1.193b7-18; 
Metaph. 9.8.1050a4-23; PA 1.1.641b23-30).27 This form will be the 
essence, expressed in the definition of that of which it is the form (Phys. 
2.1.193430-31, cf. Metaph. 7.7.1032b14). 

So we should not be surprised to read in Metaphysics 7.17 that the 
essence of a natural substance should be identified with its final cause. 
But it is still unclear how this squares with Aristotle’s usual under- 
standing of an essence of a kind as the conjunction of the genus and dif- 
ferentia of that kind. We can understand how a thing’s purpose is to do 
certain things. But how can it be a thing’s purpose to belong to a certain 
genus and have predicated of it certain features that distinguish a thing 
of its kind from others belonging to that genus? 

Here it is necessary to appeal to the distinction between first and sec- 
ond actuality, familiar from De Anima 2.1.412a22-27. The first actuality 
is the actualization of a potentiality to be able to do a certain thing. An 
example of a first actuality is motpn, which, when attained, actual- 
izes the intellect’s ability to be able to bring before the mind certain 
truths. For example, one with geometrical knowledge can bring before 
the mind geometrical truths whenever he or she wishes but need not be 
actually doing this in order to possess that knowledge at a given time. 
The contemplation (Ge@pia) of geometrical truths is the second actual- 
ity; the geometrical knowledge enabling one to engage in geometrical 
Sewpto, when one pleases is the first actuality. The soul of a living being 
is its form, which Aristotle identifies with its first actuality (De An. 
2.1.412a22~27), Aristotle’s meaning is that, in order to be alive, the 

Y, r matter, of a composite substance must have within it a princi- 
Ple of organization so that it is able to of itself engage in those functions 
in Which a living being of that kind can by nature engage. For example, 
pe Soul of a human being is the human form that allows the human 
“mg to eat, grow, reproduce, move about, desire, imagine, and think. 


7: This is why Aristotle takes the final cause of a human being to be the full actual- 
©n of that human form. Thus, at EN 1.7.1098a16-18 the final cause of all human activ- 
&xplicitly identified with happiness (ed3oipovia), which is in turn identified with 
‘Activity in accordance with virtue.” 
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pauatot x py elvan Th. This is introduced by the clause otoy eyo 
e A although literally translated as “I mean, for example,” can ais 
whic , 


rave the sense of “id est [i.e.]” or “that is to say.”" We may therefore 


rake 10 etvart T or TO ra elvan w1 as providing a description of the sort of 
rinciple Aristotle has in mind, not as merely providing an example of 
what has already been definitively described. This is supported by the 
fact that Aristotle presents an example of a hypothesis (16 etvar 
yovaide!) of this form; there was no need to provide another example. 

The phrase xd etvat t can have three senses. First, ti acts as a vari- 
able denoting the subject of the hypothesis and eiva has its existential 
sense. A hypothesis would state that something exists or does not 
exist.” 

Second, the indefinite pronoun tt (something) could be acting as a 
variable that can be filled by a suitable complement of the predicate 
eivor3 Aristotle would then be saying that a hypothesis asserts that a 
subject is an x or is not an x. A hypothesis would then be characterized 
as a positive or negative predication. To maintain a parallel in the syn- 
tax of 70 etvat ti and 16 elvan povada, the latter, which is Aristotle’s 
example of an arithmetical hypothesis, must be translated as “to be a 
monad.” Aristotle would then be saying that the arithmetician hypoth- 
esizes about some entity that it is a monad. 

The eiven is taken to be predicative in the third possible interpreta- 


1. On this as a possible translation, see LSJ s.v. olog V.2.e. R. McKirahan (Principles and 
Proofs: Aristotle's Theory of Demonstrative Science [Princeton: Princeton University Press, 
1992], 42) presents a full discussion of the options the translator faces and a defense of 
translating the phrase as “i.e., I mean.” Others who take the phrase in this way are H. Tre- 
dennick (trans. Aristotle: “Posterior Analytics” and “Topics,” Loeb Classical Library [Cam- 
bridge, Mass.: Harvard University Press, 1960], 33) and W.D. Ross (Aristotle's “Prior and 
Posterior Analytics” Oxford: Clarendon Press, 1949], 508)- 
ae This is the line of interpretation followed by Tredennick (Aristotle, 33) and McKira- 
“ (Principles and Proofs, 41-42). A fourth possible grammatical reading of 16 etvai tt a 
pve t1is “for x to be something or for x not to be something,” where ti is not a vari- 
nae lor some predicate complement but means “something at all” as opposed to “noth- 
rth [See B. Landor (“Definitions and Hypotheses in Posterior Analytics 72a19-25 and 
i Phronesis 26 [1981]: 312)], in which other examples of etvat tt being used in 
Pascage a presented.) Though the grammatical analysis differs, this analysis gives the 

3. ieee Hae philosophical sense as does the third reading. : 
true that a es of this locution within the APo. are 1.23.84b30-31 and 1.25.86b8-9. It is 
lacks the pee Passages there is no article modifying the infinitive, but manuscript C 
ing (Cambria, d 16 in the passage at hand. See H.W. Smyth, Greek Grammar, rev. G. Mess- 
the infinitive ige, Mass.: Harvard University Press, 1956), 9378: “AN indefinite subject of 
help on hope tsv@pdnovc) is usually omitted.” I am grateful to Thomas Upton for 
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amisthe distinction between those things whose being is assumed 
th “those whose being 15 deduced on the basis of assumptions of being. 

.. allows us to make sense of the example to which Aristotle points, 
the being of a magnitude must be assumed, the being of a triangle 
must be demonstrated on the basis of the BesumIyHOn of the being of a 
an gnitude. (On the first of our competing, interpretations, this would 
mean that the geometer assumes the existence of magnitudes and 

roves that there are such things as triangles. On the second competing 
interpretation, it would mean that through an assumption a geometer 
takes some entity [or entities] to be magnitude[s], while it is proven that 
some entity is a triangle.) 

This interpretation is confirmed by what follows, in which Aristotle 
distinguishes two kinds of subjects that are “proper” to the sciences, 
those that are assumed to exist and whose Kaé’ até attributes are 
studied, and the né&0n Ka0’ abré, (in-itself attributes) of those subjects, 
whose existence is demonstrated (1.10.76b3-11). Aristotle says that of 
the first kind of subject, examples of which are “point” and “line,” one 
assumes “the being and the being this” (to elvor Kai todi etva) 
(1.10.76b6), that is, the being and the definition of the subject. Only the 
meaning of the term is said to be assumed of the second kind of subject, 
of which Arist’ e presents “even,” “odd,” “quadrangular,” and 
“cube” as examp.es. This distinction corresponds to that between the 
principles and the things based on them drawn earlier in the chapter; 
the examples make clear that t& m&@n Kad’ abté are to be identified 
with 14 Dndpyovta Kab’ abté of the proper subjects considered by the 
sciences, The context also makes clear that these are the xa’ o-bta ovp- 
habe those attributes of a subject whose inherence in a subject can 
aa ie of scientific understanding but are not implicitly defini- 
a that subject. It is of such entities that the being is demon- 
Fe Foss ees of a demonstration that the entity is predicated of one 
égainst the a whose being is assumed. This is conclusive evidence 
; thaws of the possible interpretations of assumptions of being 
demonstrated tched. The attributes of a kind studied by a science are 
Basis A "9 be predicated of that kind; these predications are not to 

emonstra pees not be surprising, for what could the object of 
Atistotle next . oe yeh (pace ecIte i : p 
uU identifies the subject of a science, of which the being 


hypothesized, as the genus, of which the ra@hpota Kad’ ode 
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+ and ‘in an absolute sense,’ I mean this. ‘Partially’: Does the 
ipastially dergo an eclipse oF wax?... In an absolute sense’: whether 
n un night is or not” (2.2.90a1-5). It is clear from the context that 
g Mon ae or “night is” are meant to be examples of a use of “to be” 
the Mee ied with its predicative use. There is no need to see “the 
age (h oemvn éotw) as providing an ele of Aristotle’s 
immediate concern: propositions of the form “eott x that are demon- 
atrable given the appropriate middle term. The case is similar when 
Aristotle contrasts “being in an absolute sense” with being not in an 
absolute sense as follows: “I mean by ‘to be in an absolute sense’ to 
be the subject, for example, Moon, Earth, Sun, or triangle, but by ‘to be 
something’ I mean to be an eclipse, equal, unequal, whether it is in 
the middle or not” (2.2.90a12-14). Again, Moon, Sun, Earth, and trian- 
gle function as grammatical subjects, able to take the predicates 
“eclipse,” “in the middle,” “equal,” or “unequal.”%° There is no need to 
see the particular subject terms here presented as examples of those 
subjects whose existence is demonstrable. 

But exactly what is being in an absolute sense? According to the tra- 
ditional interpretation, the phrase means “existence.” Support for this 
may be found in Aristotle’s examples: an assertion of eivai mentions 
only one subject or attribute, while an assertion of etvar éxi pépovsg 
mentions two, the subject and the predicate. In response Gomez-Lobo 
points out that Aristotle identifies the middle term as the cause of 
ee being, in both senses of being, as follows: 16 yep aitiov tod 
ee i 7061 GAN’ Ems iy ‘abotay, ul TOD [11] TAD HAAG TL TOV 
ey ‘lays Un abies, 16 pécov éativ (2.2.90a9-11). Remarking 
Roth of Bee ee meat Ege eepport by Mure and Barnes 
Piston Elva &nA@s as to ease) Gomez-Lobo offers as a 
its being) scant 4 ee of (comething s) being not this CE that but (of 

Pena se S substance (involved in the inquiry) or of (its 
toit se aces ut (of its being) one of the things which belong 
Prat translation a ene is the middle term.”3* If this is the appro- 
And eiven an} te e distinction between assertions of eivor ankac 

edications: in om to be taken as between two different kinds of 

rmer case the predicate is a substantial term, 
Be APD. 
mM ee ee pointed out to me, Aristotle here presents a series of cor- 
12bo, “So-Called Question,” 87. 
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itis clear that all of the pairs that are opposed as affirmation and 
negation are apposed in none of the aforesaid ways. For in these 
cases alone is it always necessary that one of them be true and the 
other false - - - This would especially seem to be the case when 
contraries are said in composition with other terms. For “Socrates 
ishealthy” is contrary to “Socrates is ill.” But in these cases, too, it 
is not always necessary that one be true and the other false. For 
when Socrates exists (6vtog pév yap LoKpdtovc)*3 one will be true 
and the other will be false, but when Socrates does not exist both 
will be false, for neither “Socrates is ill” nor “Socrates is well” will 
be true when Socrates does not exist at all. In the case of privation 
and possession, when the subject does not exist at all neither 
proposition will be true, but when the subject does exist it is not 
always the case that one or another of the opposing predications 
is true. For “Socrates has sight” is opposed to “Socrates is blind” 
as privation and disposition, and even though Socrates is alive it 
isnot necessary that one or the other be true or false. For when he 
is not yet by nature such as to have sight, both propositions are 
false, But when Socrates does not exist at all, both “he has sight” 
and “he is blind” are false. In the case of affirmation and negation, 
whether the subject exists or not, one must be false and the other 
true. For in the case of “Socrates is ill” and “it is not the case that 
Socrates is ill,” if Socrates does not exist it is clear that one or the 
other is true or false, and likewise if Socrates does not exist, for if 
he does not exist “Socrates is ill” is false and “it is not the case that 
Socrates is ill” is true. (Cat. 10.13a37-b3, 13b12-35) 


Aristotle is here concerned with the logical relations between 
opposed predications in the case in which the subject of the predication 
exists and in the case in which it does not. The examples Aristotle pre- 
Sents are all of singular predications (positive and negative predications 


of Socrates), but there is no indication that Aristotle’s remarks are to be 
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Aristotle is not wont to engage in semantics for its own sake, His 
analyses of language are often meant to have bearing on the nature of 
things, of which language Je The present case is no exception. The 
fundamental insight of Aristotle s analysis is that no proposition with a 
determinate subject is true simply by virtue of the formal properties of 
the language being employed. Rather, the truth of any proposition con- 
cerning some kind A must be grounded in a consideration of A’s as 
they really are‘? (or at least as they are considered within a certain con- 
text).48 This is in contrast to the truth of a proposition such as Vx(Ax > 


ee 
of propositions whose subjects do not exist parallels Russell’s theory of definite descrip- 
tions (meant to solve a problem different from that which is Aristotle’s concern). First, 
both Aristotle and Russell assert that propositions whose subject terms do not denote any 
existing thing are false, not nonsensical. See B. Russell, Essays in Analysis, ed. D. Lackey 
(London: Allen and Unwin, 1973), 108. (Russell, however, does not deny that proposi- 
tions whose subjects are true names, not abbreviated descriptions, must have referring 
subjects in order to be meaningful, although few if any such names would be employed 
in ordinary language.) Second, both Aristotle and Russell recognize that there are two 
kinds of negation of a positive predication of a nonexistent subject. When the whole 
proposition is negated, the negation is true, while, when the predication alone is negated, 
the negation is false. (See ibid., 116). But a Russellian description holds only of a particu- 
lar, not of a universal. Aristotle, unlike Russell, focuses on the problem of presenting a 
semantic analysis of “All A’s are B’s” when there is no A. If A is considered a kind that 
constitutes a single subject, Aristotle must assert that “All A’s are B’s” is false if there are 
no A’s, just as a proposition with a particular subject is false if that subject does not exist. 
(Russell, of course, would translate “All A’s are B’s” as Vx (Ax — Bx), which, given 
~3xAx, is true no matter what B is, given the meaning of “—.”) 

47. This is a main point of Ferejohn, Origins. 

48. I make this qualification because, as Ackrill (Aristotle's “Categories” and “De Inter- 
Pretatione,” Translated with Notes [Oxford: Clarendon Press, 1963], 110-11) points out, it is 
Not clear how one is to reconcile the dependence of the truth of a proposition such as 
~ocrates is well” on that of “Socrates exists” with Aristotle's assertion at DI 11.21a25-28, 
a he says that from “Homer is a poet” we cannot infer “Homer is,” on the grounds 

atin the first proposition “is” is predicated accidentally. [hold that the problem is to be 
elved ishing the two different kinds of discourses in which “Homer is a 
and “Homer is” will find a place. We say “Homer is a poet” when we are speaking 
ature and literary figures. In this context it would be proper to say “Homer is,” thus 
shing him from fictional authors such as Gustav Aschenbach. But we would not 
that Homer is in respect to his real essence (that of being a rational ani- 


of dealing with the problem is suggested to me by ee oa 
She raises the possibility that Aristotle’s requirement 
a loyed in scientific dis- 
real causal con- 
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made to the relevant definition. Were possibili 
of the status of the definitions of enh mena. Case, the prob 
could be dismissed, for every demonstration that $ j te Predica 
neously reveal what P is, and hence there would be be Would simulta. 
pendent definition of P. The middle term of such ee for an inde. 
would play the role of a definition of P: revealing what Pip natzatin 
sibility 3 the case, in those cases in which the expression re 
of a KaO’ abdtd GvpLBEBnKdc predicate is given in both a definite 
demonstration, one could dismiss either the problem of the onal 
of a demonstration of its inherence in a subject or the problem pe 
status of its definition. In 2.3-4 Aristotle considers each of these ae 
bilities in tum. ae 
Aristotle needs to show first that there are demonstrable proposi- 
tions that cannot be expressed in a definition. He begins by indicating 
that, while every definition is both universal and affirmative, not every 
syllogism has a universal and affirmative conclusion (90b3-7). This 
objection can be easily countered on the basis of Posterior Analytics 1. 
Not every syllogism is a demonstration, and the “better” demonstra- 
tions, those leading to scientific knowledge in the highest degree, are 
both universal and affirmative (APo. 1.24-25). Indeed, at Posterior Ana- 
lytics 1.14.79a24-29 Aristotle argues for the importance of first-figure 
affirmative syllogisms, on the grounds that only those could serve as 
demonstrations helping us “hunt” for the essence of a thing, fora defi- 
nition is a universal affirmative predication, and the only sort of 
demonstration that can have a universal affirmative conclusion is one 
that is a first-figure affirmative syllogism. Aristotle repeats this point at 
the beginning of 2.8 (93a6-9), which chapter is devoted to resolving the 
aporiai involved with the notion of a demonstration of a definition. 
Aristotle next asserts that there will be universal affirmative propo 
sitions that are objects of the sciences but are not expressed in defini- 
tions. Hence, it is not the case that for every demonstrable proposition 
there is a definition expressing the same thing. As an example of a 
proposition that is demonstrable but not definitional, Aristotle presents 
his favorite example of a xo” a.dtd ovpB_eBnKds predication: “every . 
angle is such that its angles are equal to the sum of h s 
—T ¥ 
adel appeals to the reader’s awareness of 
scientific explanations. It is simply not the 
entific knowledge is part of an essence. Ra 
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pa a pair of syllogisms that share a mi 
ogether, are considered a singh i 
all C is B; all C is A” and uilpeenuue ee ie hee Mien 
dle term of such a “demonstration” would hive eal Ue mie 
with the extremes (2.4.91a14—18). But even this Aahtvae cove 
be considered a demonstration of a definition, for at ee ane 
that C converts with A. We still need to demonstrate ee ae 
essence of C—in other words, that A belongs to C in what C és be 
can be demonstrated only if A is in the essence of B and B oe 
essence of C (91a18-25). (Here the transitivity of the relation “to bei 
the what it is” is assumed, but this is noncontroversial.) But ne 
turn requires a grasp of the essence of C, which is precisely what the 
demonstration was to ascertain (91a25-32).? 

The rest of 2.4 is devoted to making Aristotle’s point explicit through 


examples. One is Xenocrates’ purported demonstration of the defini- 
tion of soul: 


ddle term and 


(i) All things that are the cause of their own life are self-moving 
numbers, 

(ii) all souls are the cause of their own life, 

80, (iii) all souls are self-moving numbers. 


Even if Xenocrates’ premises were to be granted, we would still have 
not demonstrated that “self-moving number” is the essence of soul. For, 
as shown, that would require additional premises in which the essence 
of soul is already assumed. . 
It is clear at this point that, if it were possible for a demonstration 
to show that a predicate has a certain essence, its logical form would 
have to be different from those of the demonstrations discussed in 
Posterior Analytics 1, in which the proposition to be made manifest is 
a conclusion of a first-figure universal syllogism whose premuses are 
definitional predications. In 2.5 and 6 Aristotle considers oni ie 
that a demonstration of a definition might take, only to reject them 


well. 


== 
g. [generally follow the in 
Prior and Posterior Analytics, 
199. Barnes, however, does no! 
definition somehow make clear th 
Barnes’ objections lose their force # 


a 
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subject, ince existing (xd Sv) is not a genus. There- 
assencl of ei ee demonstration of a subject’s existence. And 
se done by the sciences. For the geometer 
“triangle,” but he demonstrates that 
gssurne® : ‘et KOTL): 90 Of what will the one who defines 
tee istence other than triangle?*? Then it will 


”” prove the exis 
know whether it exists, even though 


come about that he does not , . 
he knows by definition what it is. But that is impossible. 


(27.92b4-48) 


d argument here can be reconstructed as fol- 


pealing to the requirement of 2.1-2 that an 
be preceded 


Aristotle’s abbreviate 
jows. He begins by aP 
inquiry into xi tou (what a thing is) either accompany OF 
bya positive resolution of the inquiry into ei kot (whether a thing 
exists). Within the exposition of a science, the existence of a subject 
must be presented prior to its essence. Otherwise, one would know 


what something is without knowing of its existence, which is impos- 
sible (2.7.92b4-5, 17-18).° 

Then, for the first time within the Posterior Analytics, Aristotle explic- 
itly recognizes that there is a kind of definition that is such that it can be 
possessed by one who does not know whether the referent of the 
definiendum exists. One may have such a definition of something that 
is indeed nonexistent. This is an account of what a term means (tt 
cnpaiver), as contrasted with an account of what a thing is (tt ott). 


Fs The manuscripts read 611 Zot for 6 w éottv. We could then translate 92b12-13 as: 
Next we say that it is necessary to demonstrate any assertion of existence, unless the 
traduction nouvelle et notes, 2d ed. 
it would offer support to my 
re beings the sciences con- 
Aristotle a cogent argument in what follows. 
ere follow the emendation of the text sug- 
y for ti éotiv H xpiywvoy, at g2b17- 
nt we are considering, they 


serve as a reprise of its crucial prems®- 
who dels het enechanon ob meereumen” 

which is absurd. 
21. Aristotle does not always keep the terminological distinction that he is making 
uses tt onpaiver to refer to a scientific defi 


here. Thus, at 4.1,71a15-16 and 4.10.76a32 he toe 
Nition of an epistemic substance (though at 1.10.76b6-7 he seems to distinguish betwee! 


the definition assumed of an epistemic substance and that assumed of a derivative entity 
by calling the first an assumption of 1 
Onjiaiver). 
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The first, which I, following tradition, cal] a Nomi 

account of the sense of a term, the way in which defin; m2: 
mining the reference of a term (if it does indeed ee 50€S about He 
expression of an essence, which can serve as a a The Secong i 
explanation. The fact that we would know when 5 Bice of Scent, 
stag,” even though there are no beasts that we would a beas “A poay. 
this name, confirms that there can be nominal defnidone Call by 
tent kinds, though these cannot be employed as de Of nonexis 
premises. In the present passage the distinction is made in 
sible aim of focusing attention away from nominal definitions aoe 

Aristotle remarks that it is possible to comprehend a nominal def 
nition without knowing the existence of the definiendum. This 
because the truth of this definition is dependent on linguistic Usage, not 
on the things to which words refer. But the Possibility of giving nomi. 
nal definitions for nonreferring terms is irrelevant to the problem at 
hand. For we are concerned with whether scientific definitions can be 
demonstrated, and for these one must already be assured of the exis. 
tence of what is being defined. We shall see, however, that nominal def. 
initions will indeed have a large role to play in the “demonstration of a 
definition” discussed in 2.8. 

Since a scientific definition presupposes the existence of the 
definiendum, such a definition presupposes an account by which this 
existence is posited or justified. A demonstration of a definition, if there 
were such a thing, would therefore have to either express both this 
essence and its existence concurrently, or rest on some other expres- 
sion, which will justify the existence of the definiendum. Aristotle 
begins by eliminating the first possibility. He points out that the way in 
which we express the essence and existence of human beings (tt bony 
GVvOpwrog and to etvar &vepwrov) are different. Accordingly, the fh 
nition and the expression by which existence is scientifically ascertained 
will not be one and the same expression. Could the demonstration of 
the definition rest on some other expression, by which the existence of 
the definiendum is made an object of scientific understanding? 

Aristotle asserts that only definitional attributes of a thing (thos? 
that constitute its obcia) are assumed and denies that being (here hey 
ing the sense of “existence”) is the genus of anything, leaving unstat 


22. See chap. 3, sec. E. 
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2 obvi of the subject is not assumed, 
xistenc® As though the only remaining possibility for a demonstra- 
o ld be an expression having the form of being a 


= 
= 
S p> 
po 


definition wou 
tion vgiration of both the existence and essence of the subject in ques- 


a since the identification of the subject’s essence and existence 
Lone different propositions (cf. 1.2.72a23-24), the explanatory 
count of its essence cannot be the explanatory account of its existence. 
iE conclusion of the demonstration in question cannot express both of 
these (92b8-11). If the existence of the subject is to be the object of a sci- 

be demonstrated, just as geometers demonstrate the 


once at all, it is to 
existence of triangles (by showing how they can be constructed) 


(g2b12-16)."* 
Both text and argument at 92b17-18 are exceedingly obscure. I sug- 


gest the following interpretation. Aristotle here shows that it cannot be 
the case that the demonstration of the existence of one subject acts as a 
demonstration of the existence of another subject; one who defines “tri- 
angle” will need a concurrent or prior demonstration of the existence of 
just that: triangle (2.7.92b17).?> This eliminates one last manner in 
which one may think that a subject's definition can be demonstrated. 
The careful reader of the first book of the Posterior Analytics will balk 
at Aristotle’s assertion that the existence of a kind is to be demon- 
strated. For, as we have seen (chap. 3, sec. D), Aristotle had there explic- 
itly distinguished those for which this is to be assumed. Aristotle has 
already indicated that it is not in every case true that the expression of a 


thing’s essence is to be made clear by a definitional first principle, as is 


ph. 7.16.1040b16-24 and 8.6.1045b1-7, are Aris- 
differentia. (See Barnes, Aristotle's “Posterior 
dialectical argument for being’s not being a genus 
ent rests on the questionable premise that a genus is 
ich the differentia is predicated, not the differentia itself. 
predicated of “human” but not of “rational, 
” and “rational.” It is arguable that within 
Metaph. Aristotle does come to regard being as an all-encompassing generic kind: what 
i the science ca 


23, Top, 4.1.121a18-19, b16; and Meta; 
totelian passages denying that being is a 


4-1.1003a21-22). But APo. 13 é 
Principles applying to all genera. Accordingly, = 
Sider bene Bele ers He own Kao’ abré attributes, 
Concern of a single science. 

24. See chap. 3, sec: D- 

25. See n. 19. 
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es those figures we recognize as circular 
e definition must somehow display the 


tion of what is being defined. 
s easily countered on the basis of the the- 
sit vnstration presented in Posterior Analytics ae Debritions are 
of iples, characterized by their not demanding explanation: 7 
. ig not without value for the solution of the prob- 
would have to be met by a demonstra- 
to be such a thing. Any definition that 
dered intelligible by a demonstration 
would require some kind of justification. But exactly what would this 
| definition as such needs no justification outside of 


involve? A nomina 
(of either the definer alone or some lin- 


an appeal to the linguistic usage 
istic community). But suppose we had a scientific explanation of the 
existence of a certain thing, for which there is a nominal definition of 


the term denoting it. One would require a justification of the identifica- 
tion of the referent of the term that is defined with that entity whose 
existence is explained by the definition. Employing Aristotle’s ex- 
ample, suppose that the existence of circles is to be demonstrated geo- 
meeally and is not assumed.28 Circles would therefore not be among 
the epistemic substances. Accordingly, the definition of a circle would 
ne a demonstrative first principle; instead, it would be a nominal 
ne oes If we take seriously Aristotle’s point in this passage, we are 
ee Se how one in possession of the demonstration of the exis- 
Fa a ae be assured that the thing whose existence has been 
feat ted is indeed a circle (taking circle to denote whatever satis- 

nominal definition of the term). 
ae Aristotle does give an account of demonstrations of defini- 
i ae ¢ addresses this very point. A demonstration of the existence of 
os wed ovpBeBnKds entity proceeds by explaining why that which 
is described by a nominal definition of a term in fact exists. The con- 
JUNction of the cause of this entity and those of its features by which we 
“*cognize it (which will be those features expressed in the nominal def- 
ition of the term denoting that entity) will serve as the scientific defi- 
lution of the entity. This is why the demonstration by which the exis- 


ent years 
yon of @ definition, W' 
would be such as can be ren 


ri 27. See J. Hintikka, “On the Ingredients of an Aristotelian Science,” Nous 6 (1972): 59; 
P.D. Mourelatos, “Aristotle’s powers’ and Modern Empiricism,” Ratio 9 (1967): 102. 
28. The existence of circles is assumed in postulate 3 of Euclid’s Elements, bk. 1. 
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ond and more significant problem. We have seen that 
zs tation rests on taking 2.8.93a5-7 (“The account of 
ause, and this is either the same or different, 
demonstrable or indemonstrable” [Adyog 5& 


a 


ae re 
/ interp 
4 ponus m g 
e. at there is some ¢ 
this |. different, either 


if it is RN omnia aah Oa we nm Dy = 
and if oe Zort Tt 10 AltLOV, KGL TOVTO 1} TO adt0 7 GAAO, KaV 7] GAAO, 7 


av A avandderxtov]) as making a distinction not between dif- 
poe nds of subjects but, rather, between different kinds of explana- 
Bein The Greek does admit this reading. But the same cannot 
- of two other passages in which Aristotle makes similar distinc- 
sions: 2.8.93b18-19 (“so that in the case of something of which there is a 
different cause it is not possible to know that ‘what it is’ without 
demonstration” [é07’ ot’ Gvev dnodeitems Katt yvOvat 10 ti EotLv, oD 
Zon dutiov GAAo]) and 2.9.93b21 (“of some things something else is the 
cause, but of others it is not” [ott 5& tOv pév étepdv ti attiov, tov 5’ 
oix Eottv]). In these passages Aristotle is clearly making the point that 
some subjects, as opposed to other subjects, have a cause that is “differ- 
ent” and that only in these cases is a demonstration of the essence pos- 
sible. Philoponus does not present any account of the phrase 00 Eotiv 
téutov &Ao at 93b19 and interprets the distinction at 93b21 as being 
between those things with a cause that is temporally prior to them and 
those without such a cause. But this is highly unlikely, since all three 
distinctions are made in almost identical terms.® It is necessary to pro- 
vide an account of 2.8 and 2.9 that takes seriously Aristotle’s assertion 


e_- 

8. Bolton (“Definition and Scientific Method in Aristotle’s Posterior Analytics and Gen- 
eration of Animals,” in Philosophical Issues in Aristotle's Biology, ed. A. Gotthelf and J. 
Lennox (Cambridge: Cambridge University Press, 1987], 130-42) presents an interpreta- 
tion of this passage much like that of Philoponus (to whom the debt is acknowledged on 
740 N. 35) and, consequently, runs into similar problems. Taking an interpretation of the 

tinction along the lines of Ross and myself to be “standard,” he writes, “it is important 
{0 see that Aristotle does not focus his main attention there on two types of entities dis- 
tinguished in the way supposed by the standard interpretation described above. The 
Main items distinguished in this way are rather two different types of ‘cases of what a 
thing is,’ Nothing which he says shows that these accounts cannot be different types of 
Cases of what the same thing is” (142). The Greek will not support Bolton’s point. Bolton 
roe take the referents of t@v at 2.9.93b21 and 25 to be not the things to be explained 
Sut, rather, the causal accounts of those things. 93b25-26 would then have Aristotle pick- 
Mg out some causal accounts for which their essences (and not the things of which they are 
accounts) have a middle term and a different cause. But that is strained and obscure, even 
for Aristotle. This point is made in regard to the way Philoponus would have to read this 
Passage by Landor (“Aristotle,” 119-20). 
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of which the predication of that attrib 
will be derived from the definition of 
appealing to this distinction in the p 
guishes between entities of which the 
which the cause is different.19 

After distinguishing entities whose cau: 
selves from those entities for which this is 
either demonstrable or indemonstrable.’ 
“4s demonstrable or indemonstrable” 


ute of its Subject is 


Tesent passage, 


When hy 
Cause is the same and en; 


that are identified in explaining the existence of something. 
cases the cause by which one explains some fact is itself a brute 
such as can be rendered intelligible through demonstration. 


ample of this would be the slitting of an animal's throat conside 


di 
the Subject. I take Arista 


C tobe 


© dlstin, 
tities of 
Se is different from = 
Not so, Aristotle Notes, 

’ The grammatical Subj 


(anodeiktoy A dvandserx 
“the cause” (16 aitiov).2° Aristotle is distinguishing two kinds 0 


tis 
ect of 
TOV) is 
f Cause 


In some 
fact, Not 


An ex. 
Ted as 


19. A similar interpretation of the distinction in 2.8 and 2.9 between what has a cause 
different from itself and what does not is offered by M. Deslauriers: “if an item which has 
an aitiov is one of which some account (perhaps indemonstrable) can be given, then itis 
true to say that certain items ‘explain themselves’ in the sense that one can provide an 
account which will be both a description and an explanation. In other words, since the 
aitia. of some things are displayed not in the middle terms of demonstrations eae 
incidentally as middle terms), but in the predicates of identity statements, some th eS 
are identical with their aitia and some are not” (“Aristotle’s Four Types of Definition, 


Apeiron 23 [1990]: 2 n. 2). 


On the other hand, McKirahan (Principles and Proofs, 199-201) takes 2.8-10 ae a 
cerned with neither subjects nor attributes but, rather, with relations between aan *F 
attribute. Thus, thunder is a relation between a certain noise and a cloud, and so pause 
interprets the distinction here under consideration as between those relations neil 
caused by a more basic relation and those that are not. Thus, where I a ae 
strable attributes, complex subjects, and beings like eclipse and thunder, whid Fe 
cussed in 2.8 and 2.10, McKirahan takes them to be three separate kinds of beings- 


complicates the ontology of the APo. enormously, to little advantage. Further, 


Aristotle 


: ould 
nowhere within the APo. considers relations as such; if McKirahan is correct, ia 
expect them to appear in APo. 1’s account of the kinds studied by ee ae kind tobe 
in the aporetic chapters preceding 2.8-10. Third, Aristotle himself identifies the 


defined and the attribute demonstrated to hold of a subject, when he calls the 


eclipse # 


- inciples 
loss of light (2.8.93a23) and thunder a noise (2.8.93b9, 11). McKirahan ares (er 
Proofs, 200, 203) takes Aristotle to be expressing himself sloppily, but the eclipse 


tain) loss of light, and the thunder is a (certain) noise. 


Te 
20. The only other grammatical possibility is to take the subject to be ti £ot1- See] 


cot, L’Organon d’Aristote, traduction nouvelle et notes, 2d ed. (Paris: J. Vrin, 1979), 188 


To do 


: istotelis, 365" 
so is in accordance with the general tenor of Philoponus’ interpretation (In Aristotel "1 


14-36), according to which Aristotle is here introducing a distinction between 


a form 


ne ich cat 
definition, which cannot be demonstrated, and a material definition, which 


demonstrated by taking the formal definition as a middle term. In secs. A and 
discussed the problems involved in Philoponus’ line of interpretation. 
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nich one grasps one or a number of mecessary attributes of a kind but 
gtill falls short of a grasp of the essence Of she kind. If this account of an 
ai dental grasp of the existence of a kind is correct, and if Aristotle’s 
classification is comprehensive, it stands to reason that any such situa- 
fon would be a case of “grasping something of the thing itself.” I do 
take this to be the correct interpretation. But this is denied by Aquinas, 
Ross, and Barnes,29 who take a grasp of “something of the thing itself” 
tonecessarily be a grasp of a definitional attribute of a thing, excluding 
necessary but nondefinitional attributes, such as 1& i510, the nondefi- 
nitional attributes peculiar to the kind in question, and the xa’ abté 
ovpBefnk6re.. Aristotle’s examples of a grasp of “something of the thing 
itself’ at 93a22-24 are indeed all examples of a grasp of some defini- 
tional attribute. But, as Ackrill points out,3° Aristotle would surely 
grant that a grasp of certain nondefinitional attributes of a kind, such as 
a property or demonstrable attribute, can greatly facilitate the inquiry 
into essence. Further, as we shall see, in 2.8.93a39-b7 Aristotle presents 
a sketch of a successful inquiry into the essence of a lunar eclipse that 
begins with a grasp of a nondefinitional attribute of the eclipse: “no 
shadows are cast by the Moon even though itis full.” Clearly, one start- 
ing with such an understanding of the lunar eclipse has more work to 
do than someone who recognizes that it is a blocking of light. But at the 
same time such an investigator knows more about the eclipse than one 
knowing an entirely accidental attribute such as “the eclipse is what the 
students wish to see through their telescope.”3* 

To summarize, Aristotle’s main point in this passage is that we can 
lear what a thing is and that this is easier to the extent that a pretheo- 
tetical concept of a thing approaches its real essence. The examples 
Aristotle employs make clear that these remarks hold in regard to both 


Aristotle’s “Prior and Posterior Analytics,” 


29. Aquinas, In Aristotelis, L-1)1.1i,4751 Ross, 
630; Barnes, Aristotle's “Posterior Analytics,” 209- 
* aed to whae something is, is aided by a grasp ofan ie of that 
thing (essential or not) is also stated at EE 2.1.1220a15-22: “We must ee iat e mai 
Ner of everyone engaged in other inquiries, who have some grasp 0! Sy t they = 
(xovtés 11), so that from what is said truly but not clearly, we must try ie vea ne an 
Clear grasp - f things. But now we are in the state that we would be in if we hes 0 say 
about health that it is the best disposition of the body, or if we were to say t a oaee 
is the palest of those in the agora. For in these cases we do not know what each of these 
is A i te is a step towards (mpd Epyou) knowing what each of these is’ 
A oe 11). While the remarks at APo. 2.8.93a21—29 con- 


i 8, with Russe! SHEN 
ae ey ems aris in the EE concern all inquiry. 
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into the middle term of the existence of the Moon (90a5-7). 
ae indicated that the being of even a substance, as well as 
paste emonstrable attribute, can be said to have a middle term as a 
{hat Or? sndicates that 10 pécov (the middle) can signify even the sort 
te that will not be expressed as a middle term of a demonstrative 
of ‘ogi In the case of the being of a substance, the middle term will 
ie essence of that substance. So, when in the present passage Aris- 
totle identifies the inquiry into whether something exists with the 
«into whether there is a noyog of it, he is not identifying the 
inquity into whether a subject exists with the inquiry into whether the 
existence of that subject is demonstrable. Rather, the inquiry into 
whether a subject exists is the inquiry into whether, from the point of 
view of the sciences, the subject has some explanation or cause, even if 
that explanation is the subject itself.4 The scientific inquiry into 
whether an eclipse exists will be the inquiry into whether there is an 
explanation for the existence of eclipses. But, insofar as the real essence 
of the eclipse is as yet unknown, this inquiry will take the form of an 
inquiry into whether those attributes that are expressed in one’s nomi- 
nal definition of the eclipse are caused. Thus, given that one understands 
alunar eclipse as a blocking of light by Earth, the inquiry into whether 
a lunar eclipse exists or not is equivalent to the inquiry into whether 
Earth blocks light from the Moon or not, In the context of astronomy 
this is in turn to be identified with whether there is some cause of 
Earth’s blockage of light from the Moon. 
Atistotle’s comments so far hold for the inquiry into the existence of 
anything. But Aristotle proceeds to focus on a special case: that in 
which both the existence and the cause of the existence are secured 
simultaneously “through unmediated premises.” This is the case in 


ives scientific understanding of the existence of an 


which one acquir 
attribute, what “has a different cause,” through an explanatory demon- 
ute is predicated of a certain sub- 


stration of the fact that a certain attrib 
ject. That the rest of the chapter is concerned with a method of under- 


-—_—_—— + to rf . . ” 
sense here, see Ross, Aristotle's “Prior and Posterior Analytics,” 628; 
a On : of Clit Note that, in identifying the inquiry into whether some- 
thing exi : inquiry into whether it is caused, Aristotle is making clear that he is 
here sea wee scientific inquiry into existence. For every science there are some 
things whose existence js not to be explained on the basis of the first principles of that sci- 
ence, Though such a thing does exist in reality, from the perspective of that science its 

rs far as itis indemonstrable. Hence that science will be unable to 


existence is a brute fact nso : 
affirm the existence of the thing or kind in question. 
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Earth (which understanding of the eclipse will be 
inal definition of eclipse), then once we have an 
tration that this blocking of light by Earth does 
aed sometimes occur in respect to its subject, the Moon, by virtue of 
situtin coextensive terms, we can be said to have demonstrated 
a d sometimes suffer a lunar eclipse. This sub- 


that the Moon does indee 
stitution will follow the demonstration proper, which will not itself 


include the term eclipse.° 

To anticipate a bit, we can already see how one could demonstrate 
that a Ko.0" dtd ovpBeBnKds attribute inheres in a subject, even though 
that attribute is itself neither a subject of the sciences nor either a genus 
or differentia of such a subject. One would demonstrate that the 
definiens of a nominal definition of an attribute inheres in the subject of 
that attribute. This would be possible if all of the terms employed in 
that demonstration are either subjects of the sciences or terms occurring 
in the definitions of such subjects. 

But, as I indicated, there is no necessity that the “something of the 
thing itself” that is grasped as the nominal definition of a kind be an 
element of the essence of that kind. Aristotle next presents an example 
of this in the case of the lunar eclipse and shows how even one in this 
situation can successfully resolve the inquiry into why the kind exists. 
ility to create a shadow during 
ent is between us, B. Then 
though nothing evident 


og light bY 
rs in a nom: 
exp. anato cr demons 


Let Moon be C; eclipse, A; the inab 
the full moon even though nothing evid 


if B (the inability to create a shadow even 
is between us) is predicated of C, and A (to have been eclipsed) is 


predicated of this, it is clear that the Moon is eclipsed, but it is not 
yet clear why it is eclipsed, and we know that an eclipse exists, but 
we do not know what it is. But once st is clear that A is predicated 


oan: ; ; iets anaes 
of inqui hy it is redicated is to inquire wl s, 
ene 4 or quenching of the Moon. This 


whether a blocking, turnin ‘ 
(what B is) is the es of the other extreme, e.g. in the case of 
these terms, of A, for an eclipse is a blocking by Earth. 


(2.8.93a37-b7) 
ee 
nee demons 
te ee rs es Bae in conjunction of demonstrable properties. Ross (Aris- 
erm like eclipse, ics,” 77-78) recognizes that the true explanatory demon- 


totle’s “Prior and aie ‘will not itself include the term whose definition that demonstra- 
oes not see that Aristotle thereby presents a means 


tration’s unmediated premises could include a 
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emonstration’s minor term) and conjoined with the attribute 
ject (the ies py one of the demonstration’s middle terms. Aristotle 
of ae the example of thunder. The nominal definition of thunder 
ae thatit is“ certain noise.” In demonstrating why thunder exists, 
oa chown that this noise inheres in clouds. This demonstration, whose 
“ jusion is “clouds are such as to have noise in them,” has as a 
idle term “quenching of fire.” This demonstration reveals the very 
me fact aS the scientific definition of thunder that can be culled from 
“thunder is the noise of fire being quenched in the clouds.” Only the 
lin istic formulation is different. 

Aristotle next identifies the demonstration’s minor term, identified 
as inherent in its major term, as a kind of definition: “Further, a defini- 
tion of thunder is noise in the clouds, and this is a conclusion of the 
demonstration of what it is” (2.10.94a7-9).3 In many cases the defini- 
tion that expresses the meaning of the term (the first kind of definition 
distinguished in 2.10) is also an instance of this third kind of definition, 
the conclusion of a demonstration that reveals the essence of the refer- 
ent of the term.°4 


—SS 

63. This sentence has been taken to support the interpretation of the demonstration of 
the definition of a kind K, according to which the conclusion of that demonstration is of 
the form “a K is such and such.” See Ackrill, “Essentialism,” 361. Such an interpretation 
would call into question the interpretation of this demonstration I have sketched here as 
well as the role in Aristotle’s theory of explanation that [have ascribed to it. But I do not 


see that 2.10.94a7-9 necessitates this alternative interpretation. Aristotle often employs 
6pos to refer to the definiens alone, not the predication of the definiens of the definien- 
020a4-6). The definiens Aris- 


dum (cf. Top. 1.5.101b38; and the example at Metaph. 5.12.1 en 
totle has in mind is “noise in clouds” (ydqos ev vépest)- How can such a definiens be 


taken to be a syllogistic conclusion, which must be a proposition? The conclusion of the 
demonstration, as I understand it, is “the clouds are such as to have noise in them,” or, 
more simply put “nO! This Greek sentence could 


ise is in clouds” (ott ooas Ev vE@eO)- : 

also be translated as “there is noise in clouds,” which is the assertion that the complex 
predicate given in the definiens exists. We can therefore see how Aristotle could beled to 
calling the definiens of such a definition the conclusion of the demonstration explaining 
the exi kind in question. yh Pee ‘ 

eee renee ea and Posterior Analytics,” 635) identifies these two kinds of 
definition without qualification (cf. Sorabji, “Definitions,” 215; and Demoss and Dev- 
e “ ” 4 6). Ross i the fact that, in the recapitulation of the 
a ee 10 (94a11-14), Aristotle lists only three 


iti i the close of APo. 2. y thre 
rae pace oe eS of essence, the syllogism of the essence (which dif- 
pe fall”), and the conclusion of the demonstration of 


<on “in how the terms r tion 
fers from ad eT ot this list is a nominal definition as such. But a nominal definition 


. Absent from : . 
seat the third kind if (1) itis ofa nonreferring term (on this case, see chap. 3, Sec. 
i identi e real attribute as inherent in a real subject (e.g., “turning 
OR es ee or (3) ithas 


away of the Moon” as a nominal definition of the lunar eclipse [cf 2.8.93b5]), 


rating Kad’ odte oop PeBnKdta Proposition 
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as leaves moving toward the center of Earth 
(ii) any plant such that the sap solidifies at the j 
seed has leaves moving toward the center of ape ands of the 
g) (i) Any plant such that the sap solidifie : 
seed has leaves moving toward the center ob gores of the 
Gi) any plant whose leaves move toward the seek - 
arth sheds 


its leaves, 
so (ii) any plant such that the sap solidifies at the juncture of th 
of the 


seed sheds its leaves. 


Premise i of C is demonstr : 
PS ccaiiich et ceca: os basis of the definition of 
could show that the leaves fulfill their peek presumed iene 
of water and earth.3 Premise ii of C fi on only if they are made up 
hysics (cf. DC 7 fi: follows SCSI eae 
pay’ ‘ 4.4.311b4-9). Premise i of D follows f ee a 
of mechanics, as applied to the structure of an ten ee 
which there is an account in the principles of b ee : aye 
the nominal definition of “sheds its ee ei elk een 
premise i of A can be demonstrated, but it a ne seer ae 
could similarly be accomplished ons basi eee nee ee 
Pe aicinistiy: e basis of the principles of botany 
ie a 2.8-10 ce this demonstration, that certain 
Pee ont Ve ae pie serve as a kind of demonstration of 
an eaf shedding.” The definition arrived at would be 
: ig, leaves move toward center of Earth on account of the solidifi- 
cation of the sap at the juncture of the seed.” That this is indeed Aristo- 
tle’s intent is confirmed by his saying that “solidification of the sap” is 
the definition (Ady0s) and “what it is” (ci éott) of “leaf shedding” 
(2.17.99a25-29)- 
monstration outside of Posterior Ana- 
aving the structure of the 


lytics 2.8, can accordingly be interpreted ash 
discussed in 2.8. This further supports the view 
d by which 


kind of demonstration 
that Aristotle conceived of this demonstration as the kin 
Kab’ aba. cvpBePnKot predications are to be explained. 


See 
rely, _ 2.9-20087— o and Metaph- 8.4.1044827-29 
te et ae ertain goal often necessita 


Prague acamecy mainnss : 
of matter. For example, there can be no saw if there is no iron 
rigidity and hardness): 


in which Aristotle indicates that 
tes that there be a certain kind 
(or matter with similar 
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C. On the Commensurate Universay 


The account of the logical form of xa’ adt& o ‘ 
that has been presented allows us to solve a fe Predications 
the interpretation of the Posterior Analytics.4 There are indic va in 
Aristotle holds that in a well-formed demonstration, that ie TONS that 
which the major term is explained by the minor term, and ue A hes : 
genus to which the minor term may belong, the major and minor i 
will convert. In other words, if the a0’ ard OvpBEBHKd. conclusion 
a well-formed demonstration is “S is P,” it is Not only the case that te 
necessary that any S has P predicated of it; P will be found as a predi- 
cate of S alone. The received view is that Aristotle does indeed sub- 
scribe to this thesis. But Aristotle’s reasons for holding this view have 
escaped interpreters of the Posterior Analytics, to the point that Barnes 
has argued that Aristotle could not have held such a view at all.5 
Here I examine the key evidence for Aristotle's holding the doctrine 
of the commensurate universal. I then show how this doctrine is easily 
explained on the basis of the results of chapter 6 concerning Aristotle's 
semantic analysis of ko.’ abt& ovpBeBnkdta terms and the logical form 
of the demonstration of xa0’ o:bté ovpPeBnkdta predications. 
Aristotle explicitly considers the problem of whether the subject and 
predicate of a demonstrated predication convert in Posterior Analytics 
2.16-18. These chapters appear to present alternative independent 
treatments of the problem, one in 2.16 and another in 2.17-18. Each 
treatment contains arguments both for and against the thesis that there 
is such conversion. One could take this as evidence that Aristotle’s dis- 
cussions are aporetic throughout.® Alternatively, one could go the tra- 
ditional route and take the arguments for the thesis to be conclusive 
and endorsed by Aristotle, while taking the arguments against the the- 
sis to be mere qualifications of his position. On this understanding 
Aristotle holds that a subject and a predicate demonstrated to hold of 
that subject convert except when the subject belongs to a more general 


4. Though he is skeptical about the general line of interpretation taken in the present 
book, it was Thomas Upton who suggested to me that a of the interpretation that 
1 offer is its providing a way to solve the problem of the role of commensurate universals 
in Aristotle’s theory of demonstration. 

5. J. Barnes, Aristotle's “Posterior Analytics,” Translated with Notes (Oxford: Clarendon 
Press, 1975), 247-48. McKirahan (Principles and Proofs, 176) is likewise skeptical that Aris- 
totle holds that all premises (and conclusions) of demonstrations are convertible. 

6. Barnes, Aristotle’s “Posterior Analytics,” 246. 
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ing at all but, rather, the shedding of broad-leaved 


see goes this not beg the question? If we declare that the predicate 
st 81 explained must be considered only as inherent in a given 
rject will it not be trivially true that the subject and the predicate 
su : ort? Ifnot, what justification is there for this restriction on how one 
s understand the attribute under investigation? 

is Weare Jed to the other two questions, First, how could the fact that 
poth the attribute under consideration and its cause are “universal” 
ensure that these are convertible? If all B’s are C’s but not all C’s are 
Bis, we are taking both B and C to be universals, insofar as both C and 
B are considered as predicated of a multiplicity of particulars (DI 
7.17839-40)/ but these two terms do not convert. 

Aristotle is clearly using the term universal in a special sense. We 
need not look outside the Posterior Analytics to find this sense delin- 
eated. For at 1.4.73b26-27 Aristotle writes, “I mean by ‘universal’ what 
belongs to every instance of its subject and in respect to the subject and 
insofar as the subject is what it is (Ka@dA0v dé Aéyo 6 Gv KOTO MOAVTOG TE 
dndpyn Kai Kad’ abdtd Kot  wb6).” To say that the term is predicated 
of every instance of the subject is to say that it is what Aristotle usually 


calls a universal and that it is predicated universally of its subject. To 
bject is to say that between the 


say that itis predicated in respect to its su 

subject and predicate there is a causal bond of the sort necessary for oe 
predication to be an object of scientific understanding (a.4.7gb16-18), 
Because Aristotle at 73b28-29 indicates that he is using in respect to 
itself” in a special sense, according to which the parese is ae 
with “insofar as it is itse Meal universal predication 1 not s : an 
defined as one in which the predicate hold of au ante ct 
ee yao ene Bal predication the attribute is 


a = 
9. It is clear that all Pee al ‘ 

abté i me sense. Definit 34-36) 

nea a the essence of the subjet COA 26 in some sense, [OF 

definitional demonstrated F cai to be called x06’ a> 


¢ Aristotle’s two ¢ 
h. 5.18.1022824-30) To my 
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caused only by that subject (i.e., the subject and the ath 

and that the subject has been identified with the appro Tibute ¢ NVert 
specificity.?° Priate degree a 

We have shown only that Aristotle’s terminology in Poster; 
ics 2.16 is consistent with that of 1.4. Left wg or Analy), 

ie 4 unresolved is the thirg 
main issue: why we should hold that a demonstrated attribute fe Re 
one cause. “S only 

Aristotle's way of putting his point here is to Say that the attribute; 
“determined (&papiopévov) to some whole.” Barnes and Inwood a 
this to be a brute assertion of convertibility. Finding such an ie e 

5 on 
to be without warrant, Barnes understands the whole argument as 
aporetic and denies that Aristotle could have endorsed as his consid- 

ered judgment the thesis that an attribute and its cause necessarily con- 
vert.” Inwood takes Aristotle at his word here but expresses puzzle- 
ment over why Aristotle should have held that the convertibility of a 
kad’ adtd ovpBeBnKdc attribute and its cause is self-explanatory.” 

We should note that &pwpiopévov has as its root the verb opitery, 
which not only has the sense of “to determine” but is also Aristotle’s 
main term for “to define.” Could it not be the case that Aristotle is here 
indicating that a single cause of the demonstrated attribute is indicated 
in the definition of that attribute? An alternative translation of the 
phrase in question could be “shedding of leaves is defined in regard to 
some whole.” 

We have seen that Aristotle makes precisely this point in 2.810. The 
scientific definition of a ka’ orbt6 attribute is a conjunction of an ade- 
quate nominal definition of that attribute and its cause, a middle term 
on the basis of which the existence of that attribute can be explained. It 
follows that, within a scientific definition of such an attribute, a single 
cause will be indicated. Consequently, any instance of that attribute 

necessarily has that cause. 

But will it not sometimes be the case that ordinary language employs 
the same term in respect to an attribute with two or more different 
independent causes? To return to the example presented earlier: Could 
we not say that of a tree whose leaves were stripped by torrential winds 
that it has shed its leaves? This would conform to everyday usage but 
not to scientific usage, for within scientific discourse one is bound to 

10. On this passage see esp. McKirahan, Principles and Proofs, 95-98. 


11. Barnes, Aristotle's “Posterior Analytics,” 242-43. 
12. Inwood, “Notes,” 324-25. 
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D. A Problem: Posterior Analytics 4 9 Belj 

2 Belied 
There is a problem with r 
OVvEBEBNHK6TA predic 
must rest on the 


my account of the de 
ation, It can be shown th 
principles of more 


MOnstration Of kag 


at any such dem tye Ard, 


ce, argue that 
fa demonstra. 
nt with the rest 


show that Aristotle was at least implic- 


itly aware that this is so. 
As we have seen, a xa’ 


abtd cvpBeBnKdc predicate is identified with 
a certain conjunction of pr 


edicates through a nominal definition, Since 
the whole conjunction is not definitional in regard to a subject S of 
which it is predicated, at least one of the predicates in terms of which 
the Kad’ wdtd ovpBeBnkds predicate is defined is not definitional in 
regard to S. It follows that a demonstration of that conjunction of pred- 


icates that is identified as a xa0’ ard ovpiBeBnKdc predicate must either 


be impossible or rest on a premise that is itself x6’ abt OvpBeBnKds in 


relation to the subject. But such a premise must itself be demonstrated 
if it is to have the status of an object of scientific understanding. We are 


threatened by a regress, but the demonstrations of Ka0’ ate ovp- 


BeBnxéta. predications that we have examined shows how this can be 


avoided. The demonstration of the shedding of leaves had as its con- 
clusion “leaves fall”; the demonstration of the existence of thunder had 
as its conclusion “clouds make noise.” “To fall” and “to make noise 


are Ka6’ abte ovpBeBnkdto in Tespect to “leaf” and “cloud,” respec- 


tively. But, for Aristotle, “falls” is definitional for some subjects consid- 


arth) and “makes noise” is definitional 


acoustics. Were it otherwise, 
quenched fire would not be int 


‘eligible, as they must be if the falling of 


_— - © 
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the noise of thunder are taken to be objects of scientific 
me Ve ry same predication that is definitional from the pers 
oo ope science can be x08" ato ovpBeBnKdc from the pers a oe 
* per. Here by predication I mean the exemplification of sone is 4 
ain some subject.) The same fact will be expressed in two eee 
py two different sciences, for each science will refer to ies ewe 
ication by means of a different description. Fora se ee 
o by its substantial nature but also by means of es st 
r by some feature of the matter of which it ne 


tt 


ways 
of that pred 
pereferred t 
titative feature © 
posed. 

A demonstra 
sible because th 


tion of a Kad’ abt6 oviBeBnxds predication will be pos- 
at being that is the subject of this predication : 
referred to in different ways by both its minor term and a Satie s 
Bach of these terms will denote an epistemic substance for a ee 
science. In one premise of such a demonstration, a kind that is an epis- 
temic substance for one science is predicated of a kind that is an a 
temic substance for another—for example, “all plants are foment) 
i and earth” and “clouds are (sometimes) water and fire.” 
eee is perhaps the case that these particular premises are 
elem e, in order to avoid a regress some such premise will need 
onstrable. It should be noted that it isnot clear how this can 
be the case, given the classifications of the principles of the sciences that 
are presented in the Posterior Analytics. Perhaps this was one of the 
motivations behind the position presented in later writings of Ani: 
totle, that a definition of a composite substance must reveal the ma- 
terial component of that substance as well as the form (Metaph. 
6,.1025b30-1026a6, 7-7-103381-5) 8.2.104 ie 1.1.403a25-P19)- 
The formal part of an essence of a thing expresses its substantial 


species, while the mat ial part of 
matter, whose actual attri ‘ites (such as weight and 


tions) persist. If the definition of 
and material parts of the essence, 
wee middle term of ax 
predication of the :f the definition 


te esses 
plant expres?” and explain the fact : 
ical primitive of 


of a deciduous 
(0) 
try belongs t some theoret! 


form, it can be emp 
retical primitive of 
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But in 1.7.75a38-b20 an 
that, since each science con 
cerning subjects fallin 
of that science that d 
with the very demonstrations of the e 
BeBnxdte: attributes that Aristotle himsel 
regretfully conclude that Aristotle is not 
clusion is not to be made lightly. But 
gained in the consistency and power o 
explanation as a whole if we accept th 
been arguing, though 
point. 


d 1.9.75637~76a9, 
cerns a certain gen 
8 under some genus mu: 


29-30 Aristo 
, tle ar 
us, demonstrations, z 


St rest onl Pasar 2” 
eals with that genus.*5 This ig ica rine 


F iNconsigt, 
xistence of kag’ orbrg, ae 
St therefore 


Sucha con- 


f sketches, We mu 
entirely consistent. 
in my estimation MOTE is to be 
f Aristotle’s account of scientific 
e interpretation for which I haye 
it renders Aristotle guilty of inconsistency on this 


I therefore maintain that the requirement that any demonstration 
test only on the principles concerning the genus of the minor term be 
tevised. The requirement that demonstrations be “homogenous” needs 
to be replaced by a requirement that the principles of demonstration 
must be proper to the sciences considering the minor term of the 
demonstration. For, if that term is defined as a complex of primitive 
predicates, the demonstration will rest on the principles of the sciences 
that consider those predicates either as subjects or definitional of ee 
subjects. For example, “healing more slowly” could be defined as i tom 
flesh growing such that the ratio of the area of new flesh to fime is 
smaller,” which presumably can be analyzed as a complex predicate 
defined in terms of the primitives of physiology (which is concerned 
with flesh as such), geometry (which is concerned with areas as such), 
and “universal mathematics” (which is concerned with ratios as such 

. Metaph. 13.3.1077b17-20)). 
ae a Re ie wholly alien to Aristotle’s thinking. In Pos- 


15. At 1.7.75b14-17, 1.9.76a9-15, and 1.13.78b34-36 Aristotle qualifies this conclusion, 
ae that fee a ae sciences that are subordinate to others, as optics is OE ee 
to geometry and harmonics is subordinate to arithmetic. All of the a0’ abté attributes 
a kind considered by a subordinate science are rendered intelligible only by cones 
them as features of a kind considered by the superordinate science; the subordinate aa 
ence is the superordinate science “applied.” (See T. Heath, Mathematics in Aristot “ 
[Oxford: Clarendon Press, 1949], 58-61; Ross, Aristotle's “Prior and Posterior Analytics, 
554-55.) This is not the case for the demonstrations of xa@’ até ovpBeBnxdta predica- 
tions considered here; not every meteorological fact, for example, is to be explained on 
the basis of the principles of acoustics. Nonetheless, a comment Aristotle makes in regard 
to superordinate and subordinate sciences also holds in regard to the Principles of a xa’ 
abtd ovpBeBnkds predication: they deal with genera that are the same, not in an absolute 
sense (&:xA@c) but in some respect (mf) (1.7.75b8-9). 
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a the correct explanation by beginning with a vague taal 
phenomenon to be explained. This will be expressed in Ption 0 
nition of the term by which one refers to this pheno ne 
nal definition is a convention that determines in a prel cin fora no, 
necessary and sufficient conditions for being the referent sae ae 

the phenomenon in question is not part of the essence of an ss ul 
substance (a theoretical primitive of one of the sciences), ene 
explained by showing how it is rendered necessary by two or ‘ be 
epistemic substances having the essences that they have. One is Gee 
able to present and theoretically justify a scientific definition of the phe- 
nomenon in question. This will be the conjunction of the nominal def- 
nition with which one begins, on the one hand, and the causal account 
of this phenomenon that has been ascertained through scientific 
inquiry, on the other. 

In this sort of explanation a phenomenon that is considered a uni 
from an everyday point of view’ is in fact identified with a complex of 
scientific primitives, which, taken together, account for those character- 
istics of the phenomenon by which it is recognized. So, a demonstration 
of a a’ aid GvpBEeBnKdc predication is in effect a reductive explana- 
tion of the phenomenon to which the predicate refers.*® If we take Pos- 


f the 
efi. 
mi. 


Y the 


17. Consider how the ancient Greeks often deified a regularly occurring meteorologi- 
cal or astronomical event, such as “Day,” “Night,” and “the Winds” in Hesiod’s 
Theogony. Mythological accounts often posited such events as primitive and indepen- 
dently subsistent. When the pre-Socratic philosophers offered alternative accounts of 
such events, showing how they are caused by more basic entities, they were rightly 
thought to have challenged the “everyday” account offered by the myths. 

18. If it seems odd to consider Aristotle to hold that scientific explanation is a matter 
of reduction, this is because in recent decades much of the discussion on reduction has 
focused on the possibility of reducing consciousness and the sensible characteristics of 
things to the theoretical primitives of physics. Aristotle would, of course, deny that con- 
sciousness and simple sensible qualities are reducible to more fundamental primitives. 
On his account intellect, sensible qualities, and the sensitive soul itself would be among 
the theoretical primitives. My point is that in those cases in which he holds that scientific 

explanation is possible (e.g., thunder, eclipses, and the shedding of leaves), Aristotle holds 
that these explanations have the logical form of a reductive explanation. In this respect 
Aristotle’s position could not be that of an emergence theorist, who holds that an emer- 
gent property can be correlated to a physical property so that anything possessing it also 
has the emergent property but denies that the emergent Property as such can be identi- 
fied with or rendered intelligible on the basis of the physical property with which it is 
correlated. Aristotle holds that the theoretical primitives are the basic causes of things 
and that causal bonds can be revealed and rendered intelligible through scientific expla- 
nation. If A is a property emergent on some physical state B, science can determine that 
A always follows from B. At the same time, one cannot render intelligible the existence 
and representative characteristics of A, on the basis of B. So, the existence of emergent 


Mi.» 


154 Explaining an Eclipse 
tain cases, endorse this kind of e 
nized, most likely because of th 
chapters in which Aristotle’s discussion of it is 
bein ei of the seventeenth century who advocated Stri Natural 

uch explanations often contrasted them with explanations j VINg for 
totelian mode, in which every problematic attribute of 4 i ate 
accounted for by positing some distinct faculty or essential ane is 
within the thing’s nature, ee 
This is a misunderstanding of Aristotle’s views on ex 
have seen that in Posterior Analytics 2.8-9 Aristotle recognizes a sharp 
distinction between those cases in which reductive explanation js 
appropriate and those cases in which it is not. He holds that there are 
terms in our language that denote things with primitive essences and 
adamantly insists that reductive explanation of the existence or defini- 
tional attributes of these things is impossible. As Aristotle elsewhere 
makes clear (Metaph. 9.10.1051b30-33), if one knows what such things 
are at all, it is by virtue of vonoic, a kind of simple grasp of things as 
they really are; the notion of reducing them to more basic entities is fun- 
damentally wrongheaded. But there are terms in ordinary language 
that denote phenomena, events, and attributes that, on account of their 
regularity or common features, may appear to constitute a simple unity 
with a real essence but can in fact be reduced to the attributes of more 
fundamental entities. Such beings are the xa’ abt ovpBeBnK6ta; it is 
of them that Aristotle considers reductive explanation appropriate. 
Aristotle is sometimes taken to have made the extravagant claim, in 
Posterior Analytics 2.19, Nicomachean Ethics 6.6, and elsewhere, that intel- 
lect (vot¢) allows us to grasp in an infallible way the essence of every- 
thing (substance, attribute, or event) whose attributes admit explanation. 
If my thesis is correct, Aristotle can be seen as making a more modest 
claim. In my view (for which I shall not here argue) Aristotle does indeed 
hold that there are substances and attributes whose essences can be 
immediately grasped by votc. But he also recognizes that there are reg- 
ular features of the world that can be rendered intelligible but at the same 
time are not such as to have their essences immediately grasped by vot. 

For these aspects of the world, scientific understanding must come about 

by some other means; presumably, the generation and testing of hypothe- 

ses involved in dialectical inquiry will have a large role to play.* 
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21. I leave as an open question whether Aristotle thinks it possible for the theories of 
a whole science (e.g., meteorology) to be reduced to those of another science (e.g., 
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